Regular languages are closed under union, intersection, complementation, Kleene-closure and reversal operations. Regular languages can be classified into infix-free, prefixfree and suffix-free. In this paper various closure properties of prefix-free regular languages are investigated and result shows that prefix-free regular languages are closed under union and concatenation. Under complementation, reverse, Kleene-closure and intersection operations prefix-free regular languages are not closed.
INTRODUCTION
Regular languages are used in various fields of computer science like compilers, data compression, text processing, software engineering and pattern matching. Regular languages can be represented by finite-state automata (FAs) or regular expressions. Regular languages can be classified as infix free, prefix free, suffix free. A regular language is prefix-free [1] if and only if its minimal DFA M has only one final state and the final state has no out-transitions whose target state is not a sink state. In this paper various properties of prefix-free regular languages are investigated.
BASIC DEFINITION AND NOTATION
Regular languages can be represented by regular expressions or finite automata. Finite automata can be classified into deterministic finite automata and non-deterministic finite automata.
Non-deterministic finite automata are generalizations of DFA.
Def. 2.1: A deterministic finite automaton [10] M is a quintuple (Q, Σ, δ, q 0 , F), where Q is the finite set of states, Σ is the finite set of symbols called the alphabet , δ is a transition function mapping Q × Σ → Q, q 0 is the starting state (q 0 ∈ Q), F is the set of accepting states (F ⊆ Q).
Def. 2.2:
A non-deterministic finite state automaton (NDFA) [7, 8] is same as DFA except the transition relation is defined
A word is accepted by the NFA if some choice of transitions takes the machine to a final state [6] . Some other choices may lead to a non-final state, but the word is accepted as long as there exist at least one accepting computation path in the automaton.
Def. 2.3:
A regular expression [10] is a pattern that describes some set of strings. 
Def. 2.6:
A language L is infix free [4] if, for all distinct strings x, y ∈ Σ * , and x, y ∈ L mean that x and y are not substrings of each other. x is said to be substring or an infix of y if there are two strings u and v such that uxv = y. A regular language is infix-free [5] if a DFA A is minimal and is nonreturning and non-exiting.
Regular languages are closed under union, concatenation, Kleene closure, intersection, complement and reverse operations.
CLOSURE PROPERTIES OF PREFIX-FREE REGULAR LANGUAGES
State complexity [9] is the number of states that are necessary and sufficient in the worst-case for the minimal deterministic finite state automaton that accepts the language obtained from the operation. There is a lot of research work which has been done on state complexity but very few on closure properties of regular languages. So, it is natural to investigate the closure properties of various forms of regular languages. fig.1 and fig.2 respectively.
Concatenation of L 1 and L 2 can be represented by a DFA (with q 6 as final state) as shown in fig.4 . Above steps are carried out on the language L = {ab * a}.After applying above steps, we obtain the DFA as shown in fig. 6  and fig. 7 . Reading of a on state B is not possible as there is no out transition from q 1 labeled a. In reading b on state B, we reach to q 2 . ε-Closure (q 2 ) = {q 0 , q 2 , q 4 } = C Similarly, on reading a on state C we reach to state B. 
Conclusion and future directions
Prefix-free regular languages are closed under union and concatenation operation. Prefix-free regular languages are not closed under complementation, intersection, Kleene closure and reversal operations. In future work can be carried out on closure properties of suffix-free and infix-free regular languages. 
